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Original article

Gonococcal infections and risk factors for 
reinfection: a descriptive and case-case analysis 
of notifications in the Australian Capital Territory, 
2017–2022
Jill Padrotta, Alexandra Marmor, Nevada Pingault, Davoud Pourmarzi

Abstract
Background
In Australia, gonococcal infection notification rates are increasing with reinfections representing a 
substantial proportion of infections. Understanding the local epidemiology of gonococcal infections 
and reinfections and the risk factors for reinfection can assist with the design of targeted interventions. 
This study aimed to describe the epidemiology of gonococcal infections and reinfections between 2017 
and 2022 in the Australian Capital Territory (ACT), and examine the risk factors for reinfection.

Methods
Data for gonococcal infections notified in the ACT between 2017 and 2022 were described. The 
epidemiological characteristics of individuals with a single infection and reinfection were compared 
using a case-case study design.

Results
There were 1,886 gonococcal infection notifications during the study period. Of these, 20.4% were 
reinfections (n = 385). Of 1,501 individuals, 1,254 (83.5%) had a single infection and 247 (16.5%) had 
a reinfection. Between 2017 and 2022, the annual gonococcal infection notification rate per 100,000 
population increased from 59.98 to 80.14 and the proportion of reinfections from 4.0% to 26.8%. 
Compared with those with a single infection, individuals with a reinfection had significantly greater 
odds of being male, having a same-sex sexual exposure, using HIV pre-exposure prophylaxis at diagnosis, 
and having been diagnosed at a sexual health/family planning clinic. Individuals with a reinfection had 
significantly greater odds of being in the 25–34, 35–44 and 45–54 years age groups than the 14–24 years 
age group. The odds of anatomical site of first infection being only the rectum, only the throat, or at more 
than one site, compared with urogenital only, were significantly greater for those with a reinfection.

Conclusion
Gonococcal reinfections contribute substantially to gonococcal infection notifications in the ACT. 
Targeted interventions are needed to prevent gonococcal reinfections among at-risk groups, particularly 
men who have sex with men, people who use HIV pre-exposure prophylaxis, and individuals accessing 
sexual health/family planning services.

Keywords: sexually transmissible infection; gonococcal infection; reinfection; risk factor; notifications; 
Australian Capital Territory
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Introduction
Worldwide, there were an estimated 82.3 million new 
gonococcal infections diagnosed among people aged 
15–49 years during 2020, making it the second most 
commonly diagnosed bacterial sexually transmissi-
ble infection (STI).1 Reducing transmission remains 
a global public health priority, owing to the emer-
gence of antimicrobial-resistant lineages limiting 
effective treatment options.1,2 Untreated, gonococ-
cal infections can lead to adverse reproductive and 
perinatal outcomes and to enhanced transmission of 
human immunodeficiency virus (HIV).1,3,4,5,6

In Australia, laboratory-confirmed gonococcal infec-
tions are nationally notifiable.7,8 Notification rates 
have risen over the past decade, peaking at 141.4 per 
100,000 population per year in 2019 before declin-
ing to 109.4 in 2021 during the coronavirus disease 
2019 (COVID-19) pandemic.9 In the Australian 
Capital Territory (ACT), notification rates have fol-
lowed a similar pattern to those in other Australian 
states and territories, increasing from 22.0 to 66.9 
per 100,000 population per year from 2012 to 2021.10 
People aged 15–29 years; Aboriginal and/or Torres 
Strait Islander people; gay, bisexual, and other men 
who have sex with men (GBMSM); and sex workers 
are among priority populations who may be dispro-
portionately affected.11 

Testing is recommended for symptomatic and 
exposed body sites.12 Three-monthly asymptomatic 
testing is recommended at all three sites (oropharyn-
geal, anorectal, and first pass urine) for men who 
have engaged in any type of sex with another man 
in the past three months.12 Clinicians should also 
screen for STIs, including gonococcal infection, at 
commencement of HIV pre-exposure prophylaxis 
(PrEP) and every 90 days while PrEP is used.12,13 
After diagnosis, clinicians should provide education 
about preventing future infections and should initi-
ate discussion about contact tracing for all partners 
for at least the past two months. Cases are followed 
up after one week and a test of cure performed for 
each site of infection (pharyngeal, anal and/or cervi-
cal) two weeks after treatment. Testing for reinfec-
tion is recommended at three months.12

Although evidence on the contribution of reinfec-
tions to total gonococcal infections is limited, rein-
fections have been shown to represent a substantial 
proportion: approximately 18% in defined study 
populations.14,15 Definitions of ‘reinfection’ after 
treatment for a prior infection reported in the litera-
ture range from two weeks to two months.14,16,17,18,19 

The lack of a universally agreed definition prohibits 
accurate estimation of the true burden of reinfection 
and presents a barrier to identifying the risk factors, 
as findings from research studies may not be compa-
rable. Relatively few studies have investigated the risk 
factors for gonococcal reinfections. International 
evidence suggests people of male sex, young adults, 
GBMSM, those with a previous history of STI, and 
those co-infected with another STI at diagnosis of 
initial gonococcal infection, may be at increased risk 
of gonococcal reinfection.14,16,18,20 Lower socioeco-
nomic status (SES), engaging in sex work, inconsist-
ent condom use, having had more than one sexual 
partner in the past six months, or having a partner 
who had another partner in the recent past, have 
also been shown to increase the risk.14–16,18,20 Recent 
Australian studies are lacking; however, a 2020 study 
in Adelaide, South Australia, identified GBMSM, 
people living in low SES areas, and older age groups as 
having a higher risk of reinfection.15 Understanding 
the local epidemiology of gonococcal infections and 
reinfections, and risk factors for reinfection, can help 
with the design of effective interventions to reduce 
the disease burden. This study aimed to describe the 
epidemiology of gonococcal infections and reinfec-
tions in the ACT between 2017 and 2022 and exam-
ine the risk factors for reinfection during this period.

Methods
Study design and population

In the ACT, laboratory-confirmed gonococcal infec-
tions are notified to the ACT Health Directorate. 
Public health officers (PHO) conduct routine case 
follow-up through interviews with clinical staff 
and/or the case to collect enhanced surveillance 
data, which is entered into the ACT notifiable dis-
eases databases. Where a positive result is received 
within 28 days of a previous gonococcal infection 
notification for the same individual, PHO investi-
gate (in consultation with the clinician) whether the 
notification represents a persistent or new infection. 
Infections deemed new, such as where there was a 
negative test for that anatomical site in the interven-
ing period, are classified as confirmed.

A retrospective cross-sectional study was under-
taken to describe the epidemiology of gonococcal 
infection notifications in the ACT. The study pop-
ulation included ACT residents with a gonococ-
cal infection notification with specimen collection 
between 1 January 2017 and 31 December 2022.  
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Sex at diagnosis was used for analyses, as data for 
gender were not available for the entire study period. 
A reinfection was defined as a subsequent notifica-
tion for an individual who had a prior gonococcal 
infection notification during 2017–2022. 

A case-case study design was used to investigate the 
risk factors for reinfection. Cases of interest were 
defined as individuals with more than one notifica-
tion during the study period (Reinfection group). 
Cases with a single notification during the study 
period served as comparison cases (Single Infection 
group). To reduce misclassification bias, individu-
als with an additional gonococcal infection notified 
during 2014–2016 were excluded from comparisons 
between the Single Infection and Reinfection groups. 
Prior to 2014, the gonococcal infection notification 
rate in the ACT was low (< 30 per 100,000 population), 
so notifications for this period were not explored.10

Data sources

Demographic and clinical data were exported from 
ACT notifiable diseases databases. Enhanced data 
fields included self-reported sexual exposure type 
for this infection (opposite sex, same sex, both sexes, 
or unknown) and sex worker status during the past 
12 months. Data for use of PrEP at diagnosis were 
available for notifications from October 2018. For 
the Reinfection group, epidemiological data from 
the first infection during the study period (or first 
infection at which data were available) were used 
for comparisons with the Single Infection group. 
Notifications for individuals aged less than 14 years 
were excluded due to very low numbers and to prevent 
re-identification. Duplicate entries and notifications 
with a postcode outside the ACT were also excluded.

Statistical analyses

Analyses were undertaken with Microsoft Excel 
(2016) and Stata (Version 17). Counts and propor-
tions were used to describe epidemiological charac-
teristics. To prevent potential re-identification, where 
numbers for a variable were low (n < 5) or where the 
number of notifications in a category could be easily 
added to reveal the number of notifications for a sub-
group, categories were combined or the exact num-
bers concealed using ‘< n’. Trends were described in 
the number and rate (per 100,000 population per 
year) of gonococcal infection and reinfection noti-
fications during the study period. Annual popula-
tion rates were calculated using Australian Bureau of 
Statistics mid-year ACT estimated resident popula-
tion data.21

To identify risk factors for reinfection, epidemio-
logical data for the Reinfection and Single Infection 
groups were compared univariately. Odds ratios 
(OR) and 95% confidence intervals (95% CI) were 
calculated to identify factors associated with rein-
fection. P values < 0.05 were considered statistically 
significant. Pearson’s Chi-squared test was used for 
categorical variables and Mann-Whitney U test was 
used for median age. Records with indeterminate/
non-binary sex, anatomical site of infection of ‘other’, 
and unknown or not reported Aboriginal and/or 
Torres Strait Islander status, sexual exposure type, 
PrEP use, and sex worker status, were excluded from 
comparisons based on these variables.

Ethics

The protocol for the study was approved by the ACT 
Health Human Research Ethics Committee (HREC) 
Low-Risk Sub-Committee and acknowledged by the 
Australian National University HREC.

Results
Descriptive analysis

After exclusions (n = 13), a total of 1,886 gonococ-
cal infection notifications were included in the study 
for 1,501 unique individuals. For all notifications, 
data completeness (with ‘unknown’ responses con-
sidered missing) was 100% for age, sex, diagnosing 
clinical facility, and anatomical site of infection and 
> 95.0% for Aboriginal and/or Torres Strait Islander 
status, sexual exposure type, and sex worker status. 
Data completeness, among 1,385 notifications from 
October 2018 onwards, was > 95.0% for use of PrEP.

There were 1,485 notifications (78.7%) for males, 
391 (20.7%) for females and 10 (0.5%) for individu-
als with indeterminate/non-binary sex. The median 
age was 30 years (range: 14–75; interquartile range 
[IQR]: 13). Table 1 shows the number and percentage 
of notifications within each variable category, by sex.

Males with a same-sex or both-sexes sexual exposure 
represented 59.9% of all notifications (n = 1,130) and 
> 99.0% (n = 475) where PrEP was used at diagnosis. 
The majority of those diagnosed at a sexual health/
family planning clinic (78.7%, n = 926) were also 
males with a same-sex or both-sexes sexual expo-
sure. For site of infection, approximately half of noti-
fications (n = 967) included a urogenital infection; 
40.0% included throat; and 33.0% included rectum 
(Table 1).
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Table 1: Case characteristics of gonococcal infection notifications in the ACT, by demographic, 
behavioural, and clinical variables, 2017–2022

Variable Variable category

Number (%)a

Males Females

Age at onset (years)

14–24 319 (21.5) 155 (39.6)

25–34 649 (43.7) 152 (38.9)

35–44 306 (20.6) 56 (14.3)

45–54 136 (9.2) 22 (5.6)

55 and over 75 (5.1) 6 (1.5)

Aboriginal and/or Torres 
Strait Islander status

Neither Aboriginal nor Torres Strait Islander 1,375 (92.6) 323 (82.6)

Aboriginal and/or Torres Strait Islander 46 (3.1) 41 (10.5)

Unknown/not reported/inadequately described 64 (4.3) 27 (6.9)

Sexual exposure type

Same sex 1,072 (72.2) < 5 (< 1.3)

Opposite sex 325 (21.9) 363 (92.8)

Both sexes 58 (3.9) 16 (4.1)

Unknown/not reported 30 (2.0) < 10 (< 2.6)

HIV PrEP at diagnosisb

No 555 (51.9) 299 (94.6)

Yes 475 (44.4) < 5 (< 1.6)

Unknown 39 (3.6) < 20 (< 6.3)

Sex worker

No 1,426 (96.0) 337 (86.2)

Yes 8 (0.5) 34 (8.7)

Unknown/not reported 51 (3.4) 20 (5.1)

Diagnosing clinical facility

Sexual health/family planning clinic 1,046 (70.5) 131 (33.5)

General practice 373 (25.1) 181 (46.3)

Hospital 25 (1.7) 43 (11.0)

Other 41 (2.8) 36 (9.2)

Anatomical site of infectionc

Urogenital only 473 (31.9) 277 (70.7)

Throat only 385 (26.0) 37 (9.4)

Rectum only 294 (19.8) 6 (1.5)

Rectum and throat 181 (12.2) < 5 (< 1.3)

Urogenital and throat 48 (3.2) 33 (8.4)

Urogenital and rectum 59 (4.0) 14 (3.6)

Urogenital, rectum and throat 43 (2.9) 20 (5.1)

a	 Excludes sex of indeterminate/non-binary (n = 10).
b	 For 1,385 notifications from October 2018 to December 2022.
c	 Excludes ‘other’ (n < 5).
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Reinfections

There were 385 notifications classified as reinfec-
tions, amounting to 20.4% of total notifications. 
Of 1,501 unique individuals, one gonococcal infec-
tion was notified for 1,254 individuals (83.5%) and 
more than one for 247 individuals (16.5%). Of those 
with one infection notified during the study period, 
37 were excluded as they had at least one notifica-
tion reported during 2014–2016, resulting in 1,217 
individuals in the Single Infection group. Of the 247 
individuals in the Reinfection group, 169 (68.4%) 
had two infections, 42 (17.0%) had three infections, 
21 (8.5%) had four infections, 10 (4.0%) had five 
infections, and five (2.0%) had six or more infections. 

Trends

Between 2017 and 2019, the proportion of notifica-
tions which were reinfections increased from 4.0% 
to 28.9%, before reducing in 2020 and 2021 and 
increasing again to 26.8% in 2022 (Figure 1). The 
overall rate of gonococcal infection notifications per 
100,000 population per year increased from 59.98 
in 2017 to 80.14 in 2022, with a dip in 2020 before 
increasing again in 2021 and 2022. The rate of rein-
fections per 100,000 population, which increased 
from 2.40 in 2017 to 21.46 in 2022, also saw a dip in 
2020 and 2021. 

Prior to 2020, the rate of first infections was declin-
ing while both the rate and proportion of reinfec-
tions increased between 2017 and 2019 (Figure 1). 
Although the rate of both first infections and reinfec-
tions decreased in 2020, there was a greater increase 
in the rate of reinfections than first infections 
between 2021 and 2022.

Figure 1: Proportions of gonococcal notifications for reinfections and first infections, by year of 
specimen collection and ACT notification rates per 100,000 population for first gonococcal infections, 
gonococcal reinfections, and total gonococcal infections, 2017–2022
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Case-case analysis

The median age at first infection for the Reinfection 
and Single Infection groups were 30 years (range: 
16–61; IQR: 13) and 28 years (range: 14–75; 
IQR: 53), respectively (p = 0.050). Univariate 
analysis showed that compared with the Single 
Infection group, the Reinfection group had sig-
nificantly greater odds of being male, having a 
same-sex (compared with opposite-sex) sexual 
exposure, having used PrEP at diagnosis, and hav-
ing been diagnosed at a sexual health/family plan-
ning clinic (compared with a general practice).  

Based on age at first infection, the Reinfection 
group had significantly greater odds of being in the 
25–34, 35–44, and 45–54 years age groups than the 
14–24 years age group (Table 2). The odds of ana-
tomical site of first infection being only the rectum, 
only the throat, or at more than one site (compared 
with urogenital only) were significantly greater for 
the Reinfection group. No statistically significant 
differences were found between the two groups for 
Aboriginal and/or Torres Strait Islander status or sex 
worker status (Table 2).

Table 2: Number and proportion of individuals with a gonococcal infection notification in the ACT 
allocated to the ‘Reinfection’ and ‘Single Infection’ groups, by epidemiological characteristics, with 
univariate analyses of association, 2017–2022

Variable Variable category
Reinfection 

(%)

Single 
Infection 

(%)

Unadjusted 
OR 

(95% CI)a
p value 

(χ2)

Age (years)

14–24 51 
(20.6)

373 
(30.6) Ref. —

25–34 115 
(46.6)

487 
(40.0)

1.73 
(1.21–2.47) 0.003

35–44 49 
(19.8)

209 
(17.2)

1.71 
(1.12–2.63) 0.013

45–54 23 
(9.3)

96 
(7.9)

1.75 
(1.02–3.02) 0.041

55 and over 9 
(3.6)

52 
(4.3)

1.27 
(0.59–2.73) 0.546

Sexb

Female 23  
(9.3)

341 
(28.2) Ref. —

Male 223 
(90.7)

868 
(71.8)

3.81 
(2.42–5.99) < 0.001

Aboriginal and/or Torres 
Strait Islander statusc

Neither Aboriginal nor 
Torres Strait Islander 

231 
(95.5)

1080 
(94.7) Ref. —

Aboriginal and/or Torres 
Strait Islander

11 
(4.5)

61 
(5.3)

0.84 
(0.44–1.63) 0.611

Sexual exposure typed

Opposite sex 43 
(17.6)

590 
(49.8) Ref. —

Same sex 194 
(79.5)

535 
(45.1)

4.98 
(3.46–7.15) < 0.001

Both sexes 7 
(2.9)

60 
(5.1)

1.60 
(0.69–3.72) 0.270

HIV PrEP at diagnosise

No 94 
(43.5)

685 
(78.1) Ref. —

Yes 122 
(56.5)

192 
(21.9)

4.60 
(3.33–6.43) < 0.001
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Variable Variable category
Reinfection 

(%)

Single 
Infection 

(%)

Unadjusted 
OR 

(95% CI)a
p value 

(χ2)

Sex workerf

No 235 
(97.9)

1,134 
(97.3) Ref. —

Yes 5 
(2.1)

32 
(2.7)

0.75 
(0.29–1.96) 0.560

Diagnosing clinical 
facilityg

General practice 40 
(16.6)

463 
(40.2) Ref. —

Sexual health/family 
planning clinic

193 
(80.1)

635 
(55.2)

3.52 
(2.43–5.08) < 0.001

Hospital 8 
(3.3)

53 
(4.6)

1.75 
(0.78–3.94) 0.173

Anatomical site of 
infectionh

Urogenital only 66 
(26.7)

597 
(49.3) Ref. —

Rectum only 47 
(19.0)

159 
(13.1)

2.67 
(1.76–4.06) < 0.001

Throat only 67 
(27.1)

248 
(20.5)

2.44 
(1.68–3.56) < 0.001

Two or more sites 67 
(27.1)

208 
(17.2)

2.91 
(1.99–4.23) < 0.001

a	 OR: odds ratio; 95% CI: 95% confidence interval; Ref.: category is assigned as OR reference. 
b	 Excludes indeterminate/non-binary (n < 10) due to low numbers.
c	 Excludes unknown, not stated or inadequately described (n=81). Records with Aboriginal and/or Torres Strait Islander status of 

Aboriginal, Torres Strait Islander, and both Aboriginal and Torres Strait Islander have been combined to prevent reidentification.
d	 Excludes unknown/not reported (n = 35).
e	 For Reinfection group, reflects the first infection with data available for use of PrEP at diagnosis. Excludes unknown (n = 44).
f	 Excludes unknown/not reported (n = 58).
g	 Excludes ‘other’ (n = 72).
h	 Excludes ‘other’ (n < 5).

Discussion
Reinfections contribute substantially to gonococcal 
infection notifications in the ACT. More than one-
fifth of the notifications in our study were for rein-
fections. The notification rates, both for reinfections 
and for gonococcal infections overall, appear to be 
increasing in the ACT. These findings emphasise 
the need for the timely development of interventions 
aimed at identified at-risk groups, informed by fur-
ther studies to better understand the reasons behind 
the observed trends.

More than three-quarters of gonococcal infection 
notifications over the study period were for males. A 
higher proportion of notifications for females were in 
younger age groups, with 39.6% of notifications for 
females in the 14–24 years age group, compared with 
21.5% for males. Females had a higher proportion 
of notifications for Aboriginal and/or Torres Strait 
Islander people—10.5% compared with 3.1% for 

males. This is consistent with another study which 
found a higher female-to-male ratio and higher noti-
fication rates in females in the younger (15–19 years) 
age groups among Aboriginal and/or Torres Strait 
Islander people.22 Although just over one half of noti-
fications were for urogenital infections, around 40% 
involved the throat and around one third involved 
the rectum. This supports the need for testing of these 
sites where recommended by clinical guidelines.12

In our study, over 20% of notifications were reinfec-
tions, slightly higher than the proportions reported 
in other studies, which may reflect both testing 
practices and behaviours in the ACT.14,15 More than 
two thirds of those in the Reinfection group had 
only two infections, with the number of individuals 
with each subsequent number of infections approxi-
mately halving from three infections onwards. This 
supports previous findings that reinfections were 
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concentrated among a small subset of individuals.23 
Future studies, particularly qualitative studies, are 
needed to better understand the reasons why current 
prevention initiatives may be ineffective for prevent-
ing subsequent infections among some individuals.

Examination of trends suggests an increase in 
both the proportion and rate of gonococcal rein-
fections contributed to the increase in overall 
gonococcal infection notifications seen in the 
ACT since the relaxation of COVID-19-related 
restrictions in 2021. In 2022, the ACT recorded 
its highest ever gonococcal infection notifica-
tion rate, with a greater increase in reinfections 
than first infections between 2021 and 2022. 
This suggests that the pattern of increasing gonococ-
cal infections and reinfections seen between 2017 
and 2019, which was interrupted by the COVID-19 
pandemic, may have recommenced in 2022 follow-
ing the relaxation of restrictions in Australia. Future 
studies examining the impact of COVID-19 lock-
downs and other public health and social measures 
on reinfection rates may assist in better understand-
ing these patterns.

The use of PrEP at diagnosis and same-sex sexual 
exposure demonstrated the strongest association 
with reinfection on univariate analysis (unad-
justed ORs: 4.60; 95% CI: 3.33–6.43 and 4.98; 95% 
CI: 3.46–7.15, respectively). Previous studies have 
identified individuals taking PrEP and GBMSM 
as groups at increased risk of reinfection.15,18,23,24,25 
Another study found commencing PrEP was associ-
ated with an increase in gonococcal infection inci-
dence.29 In Australia, prescription of PrEP is indi-
cated for GBMSM who engage in condomless sex 
with casual partners so these variables are highly 
correlated. However, these findings emphasise the 
need for tailored health promotion and educational 
initiatives to reduce gonococcal infections and rein-
fections among these groups. These groups should 
be considered for priority access to pharmacologi-
cal interventions to prevent transmission, such as 
antibiotic prophylaxis or vaccination. Although data 
for whether the case was symptomatic or asympto-
matic were outside the scope of this study, regular 
asymptomatic STI screening is recommended for 
GBMSM, at commencement of PrEP, and every 
90 days while PrEP is used, increasing the likeli-
hood of diagnosis.13 Therefore, individuals tak-
ing PrEP may be both at inherently greater risk of 
gonococcal reinfections and more likely to have 
their infections identified through regular testing.12  

The ACT has the highest rate of PrEP use per 100,000 
population of any Australian state or territory, poten-
tially contributing to the substantial proportion of 
gonococcal reinfections seen in this study.26 These 
interactions with health services present an oppor-
tunity for the implementation of interventions aimed 
at reducing future gonococcal infections.

Diagnosis at a sexual health/family planning clinic 
was associated with increased odds of reinfection 
(unadjusted OR: 3.52; 95% CI: 2.43–5.08). The major-
ity those diagnosed in sexual health/family planning 
clinics were males with a same-sex or both-sexes sex-
ual exposure, suggesting these variables were highly 
correlated. However, these findings confirm the criti-
cal role of sexual health/family planning clinics in 
managing gonococcal reinfections. These settings 
provide an important potential avenue for the deliv-
ery of interventions to prevent subsequent infections 
in their clients. Sufficient resources must be allocated 
to clinics to enable their development. To prevent 
reinfection, novel prevention strategies are needed to 
reduce condomless sex and multiple partners among 
those with a previous gonococcal infection. These 
may include health promotion strategies, such as 
embedded STI education and testing advice in dat-
ing apps, and counselling or educational techniques 
which aim to change risk perception around STIs. 

The strengths of this study include the use of a case-
case study design, with those with a notification in 
the three years prior to the study period excluded 
from the Single Infection group to reduce misclas-
sification bias. Data were collected by experienced 
PHO using established processes and completeness 
was high with only a very small number of notifica-
tions excluded from the study.

As this study used data from notifications, asympto-
matic or otherwise undiagnosed infections may not 
have been captured. However, regular testing among 
priority groups, as recommended by clinical guide-
lines, may have reduced the effect of this limitation. 
Although STI testing and treatment in the ACT is 
informed by clinical guidelines, it was not possible 
to determine whether these guidelines were followed 
in every case. Movement of people in and out of the 
ACT within the study period also presents a limita-
tion to identifying all repeat infections, as individu-
als within the Single Infection group may have had 
an infection notified outside the ACT. 
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Due to the retrospective study design, it was not pos-
sible to track changes in epidemiological variables 
for individuals in the Reinfection group. Data for the 
first infection were used for comparisons with the 
Single Infection group. However, for some individu-
als, the status of some variables may have changed 
for subsequent infections, potentially affecting our 
estimates. Data for sexual exposure type and sex 
worker status relied on self-reported responses and 
may have been subject to under-reporting due to 
concerns around stigma and privacy.

In this study, univariate analysis sought to examine 
the relationships between each variable and risk of 
reinfection. However, the complex inter-relation-
ships between some variables presented limitations 
to undertaking multivariable analyses. As the vast 
majority of individuals using PrEP at diagnosis were 
males with a same-sex sexual exposure, these vari-
ables were highly correlated. Additionally, the small 
number of females with a same-sex sexual expo-
sure prevented examination of males and females 
separately. Therefore, the finding of same-sex sexual 
exposure as a risk factor for reinfection likely reflects 
male same-sex sexual exposure. Available data for 
sexual exposure type related to the specific infection 
notified, rather than to the individual’s broader sex-
ual history. This prevented comparison of GBMSM 
with males who were not GBMSM, as those who 
reported an opposite-sex sexual exposure for a given 
infection could not be reliably excluded from the 
GBMSM group. 

Conclusion
This study shows that the contribution of reinfec-
tions to overall gonococcal infection notifications in 
the ACT is substantial and increasing. People who 
use PrEP, have a same-sex sexual exposure, and use 
sexual health/family planning clinics, had the high-
est odds of gonococcal reinfections. The development 
of appropriately targeted new interventions to reduce 
gonococcal infections and reinfections, particularly 
among these groups, is required. This may include 
specific health promotion activities, novel methods 
in education and counselling, and prioritisation of 
these groups for future pharmacological interven-
tions. Further studies are needed to understand why 
current prevention initiatives may be ineffective for 
some individuals, to support the development of 
effective interventions.

Acknowledgments
The authors acknowledge the work of the Canberra 
Sexual Health Centre and all clinical and labora-
tory staff who contributed to this study. The authors 
acknowledge the advice and assistance provided by 
all ACT Health Directorate staff who contributed 
to the development and execution of this study. 
While undertaking this research, the first author 
was a Master of Philosophy in Applied Epidemiology 
(MAE) Scholar at the Australian National University, 
supported by the MAE Scholarship.

Author details
Dr Jill Padrotta1,2

Ms Alexandra Marmor2

Dr Nevada Pingault2

Dr Davoud Pourmarzi1

1.	 National Centre for Epidemiology and 
Population Health, Australian National 
University, Australian Capital Territory, 
Australia. 

2.	 Public Health Epidemiology and Reporting, 
Population Health Division, ACT Health, 
Australian Capital Territory, Australia.

Corresponding author

Jill Padrotta 

Public Health Epidemiology and Reporting, 
Population Health Division, ACT Health, 
Australian Capital Territory, Australia

Telephone: +61 2 5124 6218

Email: Jill.Padrotta@anu.edu.au



www.health.gov.au/cdi • Commun Dis Intell (2018)  2024;48  (https://doi.org/10.33321/cdi.2024.48.51) • Epub 23/10/2024	 12

References
1.	 World Health Organization (WHO). Global health sector strategy on Sexually Transmitted Infections, 

2016–2021. Geneva: WHO, Sexual and Reproductive Health and Research team; 3 October 2016. 
[Accessed on 22 June 2023.] Available from: https://www.who.int/publications/i/item/WHO-RHR-16.09.

2.	 Centers for Disease Control and Prevention (CDC). Antimicrobial-Resistant Gonorrhea Basic 
Information. [Webpage.] Atlanta: United States Department of Health and Human Services, CDC, 
National Center for HIV, Viral Hepatitis, STD, and TB Prevention; 28 December 2022. [Accessed on 
14 June 2023.] Available from: https://www.cdc.gov/std/gonorrhea/drug-resistant/basic.htm. 

3.	 Gradison M. Pelvic inflammatory disease. Am Fam Physician. 2012;85(8):791–6. Available from: 
https://www.aafp.org/pubs/afp/issues/2012/0415/p791.pdf.

4.	 Vallely LM, Egli-Gany D, Wand H, Pomat WS, Homer CS, Guy R et al. Adverse pregnancy and neonatal 
outcomes associated with Neisseria gonorrhoeae: systematic review and meta-analysis. Sex Transm Infect. 
2021;97(2):104–111. doi: https://doi.org/10.1136/sextrans-2020-054653.

5.	 Guvenc F, Kaul R, Gray-Owen SD. Intimate relations: molecular and immunologic interactions 
between Neisseria gonorrhoeae and HIV-1. Front Microbiol. 2020;11:1299. doi: https://doi.org/10.3389/
fmicb.2020.01299.

6.	 Feily A, Namazi MR. Increasing HIV infectivity by Neisseria gonorrhea: role of 
host antiapoptotic proteins in enhanced transmission. AIDS. 2010;24(8):1237. 
doi: https://doi.org/10.1097/QAD.0b013e3283389141.

7.	 Communicable Diseases Network Australia (CDNA). Gonococcal infection – Surveillance case 
definition. Canberra: Australian Government Department of Health and Aged Care, CDNA; 
5 January 2023. [Accessed on 14 June 2023.] Available from: https://www.health.gov.au/resources/
publications/gonococcal-infection-surveillance-case-definition. 

8.	 Public Health Laboratory Network (PHLN). Gonococcal infection – Laboratory case definition. 
Canberra: Australian Government Department of Health and Aged Care, CDNA; 2022. 
[Accessed on 14 June 2023.] Available from: https://www.health.gov.au/resources/publications/
gonococcal-infection-laboratory-case-definition.

9.	 The Kirby Institute. Detailed sexually transmissible infections dashboards: Latest data. [Webpage.] 
Sydney: University of New South Wales, Kirby Institute; 2023. [Accessed on 24 June 2023.] 
Available from: https://data.kirby.unsw.edu.au/STIs.

10.	 King J, McManus H, Kwon JA, Gray R, McGregor S, Kirby Institute. HIV, viral hepatitis and sexually 
transmissible infections in Australia: annual surveillance report 2022. Sydney: University of New South 
Wales, Kirby Institute; 2022. [Accessed on 22 June 2023.] Available from: https://www.kirby.unsw.edu.
au/sites/default/files/documents/Annual-Surveillance-Report-2022_STI.pdf.

11.	 Australian Government Department of Health and Aged Care. Fourth National Sexually Transmissible 
Infections Strategy 2018-2022. Canberra: Australian Government Department of Health and Aged 
Care; 12 July 2019. [Accessed on 23 June 2023.] Available from: https://www.health.gov.au/resources/
publications/fourth-national-sexually-transmissible-infections-strategy-2018-2022.

12.	 Ong J, Bourne C, Dean J, Ryder N, Cornelisse V, Murray S et al. Australian sexually transmitted 
infection (STI) management guidelines for use in primary care 2022 update. Sex Health. 2023;20(1):1–8. 
doi: https://doi.org/10.1071/SH22134.

13.	 Australasian Society for HIV, Viral Hepatitis, and Sexual Health Medicine (ASHM). National PrEP 
Guidelines Update. Prevent HIV by Prescribing PrEP. [Webpage.] Sydney: ASHM; 2021. [Accessed on 
12 June 2023.] Available from: https://ashm.org.au/resources/australian-prep-guidelines/.



www.health.gov.au/cdi • Commun Dis Intell (2018)  2024;48  (https://doi.org/10.33321/cdi.2024.48.51) • Epub 23/10/2024	 13

14.	 Trecker MA, Dillon JA, Lloyd K, Hennink M, Waldner CL. Demographic and behavioural 
characteristics predict bacterial STI reinfection and coinfection among a cross-sectional sample of 
laboratory-confirmed gonorrhea cases in a local health region from Saskatchewan, Canada. Can J Public 
Health. 2015;106(2):e17–21. doi: https://doi.org/10.17269/rcsp.106.4792.

15.	 Ellis SL, Tsourtos G, Waddell R, Woodman R, Miller ER. Changing epidemiology 
of gonorrhea in Adelaide, South Australia. Sex Transm Dis. 2020;47(6):402–8. 
doi: https://doi.org/10.1097/OLQ.0000000000001162.

16.	 Meesaeng M, Sakboonyarat B, Thaiwat S. Incidence and risk factors of gonococcal urethritis reinfection 
among Thai male patients in a multicenter, retrospective cohort study. Sci Rep. 2021;11(1):22992. 
doi: https://doi.org/10.1038/s41598-021-02398-6.

17.	 Bautista CT, Wurapa EK, Sateren WB, Morris SM, Hollingsworth BP, Sanchez JL. Repeat infection with 
Neisseria gonorrhoeae among active duty U.S. Army personnel: a population-based case-series study. Int 
J STD AIDS. 2017;28(10):962–8. doi: https://doi.org/10.1177/0956462416681940.

18.	 Hughes G, Nichols T, Peters L, Bell G, Leong G, Kinghorn G. Repeat infection with 
gonorrhoea in Sheffield, UK: predictable and preventable? Sex Transm Infect. 2013;89(1):38–44. 
doi: https://doi.org/10.1136/sextrans-2012-050495.

19.	 Trecker MA, Dillon JAR, Lloyd K, Hennink M, Jolly A, Waldner C. Can social network analysis help 
address the high rates of bacterial sexually transmitted infections in Saskatchewan? Sex Transm Dis. 
2017;44(6):338–43. doi: https://doi.org/10.1097/OLQ.0000000000000599.

20.	 Kenyon C, Buyze J, Klebanoff M, Brotman RM. The role of sexual networks in studies of how 
BV and STIs increase the risk of subsequent reinfection. Epidemiol Infect. 2018;146(15):2003–9. 
doi: https://doi.org/10.1017/S0950268818002157.

21.	 Australian Bureau of Statistics. National, state and territory population: reference period 
September 2022. [Webpage.] Canberra: Australian Bureau of Statistics; 16 March 2023. 
[Accessed on 14 June 2023.] Available from: https://www.abs.gov.au/statistics/people/population/
national-state-and-territory-population/sep-2022.

22.	 Roberts-Witteveen A, Pennington K, Higgins N, Lang C, Lahra M, Waddell R et al. 
Epidemiology of gonorrhoea notifications in Australia, 2007–12. Sex Health. 2014;11(4):324–31. 
doi: https://doi.org/10.1071/SH13205.

23.	 Traeger MW, Cornelisse VJ, Asselin J, Price B, Roth NJ, Willcox J et al. Association of HIV preexposure 
prophylaxis with incidence of sexually transmitted infections among individuals at high risk of HIV 
infection. JAMA. 2019;321(14):1380–90. doi: https://doi.org/10.1001/jama.2019.2947.

24.	 Jansen K, Steffen G, Potthoff A, Schuppe AK, Beer D, Jessen H et al. STI in times of PrEP: high 
prevalence of chlamydia, gonorrhea, and mycoplasma at different anatomic sites in men who have sex 
with men in Germany. BMC Infect Dis. 2020;20(1):110. doi: https://doi.org/10.1186/s12879-020-4831-4.

25.	 López de Munain J, Cámara-Pérez MDM, López Martinez M, Alava Menica JA, Hernandez Ragpa L, 
Imaz Pérez M et al. Alarming incidence of reinfections after treatment for Chlamydia trachomatis and 
gonorrhoea: can we predict and prevent them? Enferm Infecc Microbiol Clin (Engl Ed). 2023;41(5):269–
77. doi: https://doi.org/10.1016/j.eimce.2021.10.010. 

26.	 The Kirby Institute. Monitoring HIV pre-exposure prophylaxis uptake in Australia. Issue #8, 
May 2023. Sydney: University of New South Wales, Kirby Institute; May 2023. [Accessed 
on 9 July 2023.] Available from: https://www.kirby.unsw.edu.au/research/reports/
monitoring-hiv-pre-exposure-prophylaxis-prep-uptake-australia-issue-8.


	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Study design and population
	Data sources
	Statistical analyses
	Ethics

	Results
	Descriptive analysis
	Reinfections
	Trends
	Case-case analysis 

	Discussion
	Conclusion 
	Acknowledgments
	Author details 
	References

